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The objective of this study was to evaluate the teaching-learning of dental anatomy e-learning 
during the Covid-19 pandemic. A cross-sectional investigation was carried out. The teaching-
learning of the students of dental anatomy. To do this, a questionnaire was developed that 
consisted of four dimensions that were, the methodologies used in teaching-learning, 
evaluations, coexistence and, the virtual classroom space, each of the dimensions mentioned 
had 5 questions with a total of 20 questions. The evaluation of the teaching-learning of dental 
anatomy e-learning during the Covid-19 pandemic varied among the participants, when 
performing the analysis of the four dimensions, the majority of positive responses were in the 
evaluation dimension, followed by the methodologies dimension of teaching, coexistence in the 
virtual classroom and virtual classroom. Also, the frequencies of the responses were higher in 
the evaluations from good and very good, these frequencies being significant (Table 2, p-value 
<0.01). A statistically significant difference between men and women was found between 
positive and negative ratings (Table 3, p-value <0.01). The students had more positive than 
negative responses, the dimension that obtained the highest percentage of positive responses 
was the evaluation dimension. In general, students evaluate the teaching-learning evaluation of 
dental anatomy e-learning during the Covid-19 pandemic as very good, showing itself in all 
dimensions.    
Palabras clave: dental, anatomy, e-learning, COVID-19. 
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RESUMO 
O objetivo deste estudo foi avaliar o ensino-aprendizagem de anatomia dentária e-learning 
durante a pandemia de Covid-19. Foi realizada uma investigação transversal. O ensino-
aprendizagem dos alunos de anatomia dentária. Para isso, foi elaborado um questionário que 
consistia em quatro dimensões que foram, as metodologias utilizadas no ensino-aprendizagem, 
as avaliações, a convivência e, o espaço da sala de aula virtual, cada uma das dimensões 
mencionadas continha 5 questões com um total de 20 questões. A avaliação do ensino-
aprendizagem de anatomia dentária e-learning durante a pandemia de Covid-19 variou entre os 
participantes, ao realizar a análise das quatro dimensões, a maioria das respostas positivas foram 
na dimensão avaliação, seguida da dimensão metodologias de ensino, convivência em sala de 
aula virtual e sala de aula virtual. Além disso, as frequências das respostas foram maiores nas 
avaliações de bom e muito bom, sendo essas frequências significativas (Tabela 2, p-valor 
<0,01). Uma diferença estatisticamente significativa entre homens e mulheres foi encontrada 
entre as avaliações positivas e negativas (Tabela 3, valor de p <0,01). Os alunos tiveram mais 
respostas positivas do que negativas, a dimensão que obteve o maior percentual de respostas 
positivas foi a dimensão avaliação. Em geral, os alunos avaliam a avaliação ensino-
aprendizagem de e-learning de anatomia dentária durante a pandemia de Covid-19 como muito 
boa, apresentando-se em todas as dimensões.  
 




El objetivo de este estudio fue evaluar la enseñanza-aprendizaje del e-learning de anatomía 
dental durante la pandemia Covid-19. Se realizó una investigación transversal. La enseñanza-
aprendizaje de los estudiantes de anatomía dental. Para ello, se elaboró un cuestionario que 
constaba de cuatro dimensiones que eran, las metodologías utilizadas en la enseñanza-
aprendizaje, las evaluaciones, la convivencia y, el espacio del aula virtual, cada una de las 
dimensiones mencionadas contaba con 5 preguntas con un total de 20 preguntas. La evaluación 
del e-learning de enseñanza-aprendizaje de anatomía dental durante la pandemia Covid-19 
varió entre los participantes, al realizar el análisis de las cuatro dimensiones, la mayoría de las 
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respuestas positivas estuvieron en la dimensión de evaluación, seguida de la dimensión de 
metodologías de docencia, convivencia en el aula virtual y el aula virtual. Asimismo, las 
frecuencias de las respuestas fueron mayores en las evaluaciones de bueno y muy bueno, siendo 
estas frecuencias significativas (Cuadro 2, valor p <0.01). Se encontró una diferencia 
estadísticamente significativa entre hombres y mujeres entre las calificaciones positivas y 
negativas (Tabla 3, valor de p <0.01). Los estudiantes tuvieron más respuestas positivas que 
negativas, la dimensión que obtuvo el mayor porcentaje de respuestas positivas fue la dimensión 
de evaluación. En general, los estudiantes valoran muy bien la evaluación de enseñanza-
aprendizaje del e-learning de anatomía dental durante la pandemia Covid-19, mostrándose en 
todas las dimensiones. 
 




When a country like Peru, as of August 27, 
2020, occupies the first place with the most 
deaths in the world due to the Covid-19 
pandemic, education at all levels is 
compromised and, returning to face-to-face 
classes is uncertain. Therefore, it is 
necessary to take urgent measures to 
mitigate its consequences, one of these 
measures would be to implement teaching-
learning strategies in virtual environments. 
The global confinement as a result of the 
Covid-19 disease has caused multiple 
problems in society, both in the economic, 
social, cultural, health, and educational 
fields, among others. The education sector 
has not been the exception, schools and 
universities around the world have been 
affected by failing to provide education to 
1.570 million students in 191 countries 
(UNESCO, 2020), (OHCHR, 1999).   
UNESCO (UNESCO, 2020) estimates that 
approximately 23.4 million higher 
education students and 1.4 million teachers 
in Latin America and the Caribbean have 
been affected by the suspension of face-to-
face classes, forcing educational institutions 
worldwide to take a leap unprecedented 
technology in human history, making 
teachers rethink their educational strategies 
and plans to the e-learning format to face a 
new reality, with the intention of ensuring 
pedagogical continuity by guaranteeing the 
right to education. Given this fact, 
international organizations urged countries 
to provide well-prepared, adaptable, and 
accessible educational environments for 
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both schools and universities 
(https://plus.google.com/+UNESCO, 2017; 
IFRC, 2020; OHCHR, 2020). Applying 
teaching-learning methods during the 
Covid-19 pandemic is a challenge when 
there is no experience. Knowing the 
classification of teaching-learning methods 
is important for the teacher to expand their 
knowledge, these are classified into active 
and passive (D’souza et al., 2020). Active 
teaching-learning methods are considered 
as participatory, with them you can achieve 
results that would not be achieved with 
passive methods that are characterized by 
unidirectional communication from the 
teacher to the students (Aspiazú et al., 
2013). As in a face-to-face environment, 
teachers must gather a series of 
competencies to successfully develop the e-
learning environment. These competencies 
are aimed at teaching-learning 
management, specialty, digital, and ethics 
competence. The teaching-learning of 
courses that involve health sciences through 
e-learning education is already a reality, and 
dentistry is no exception. It is a challenge, 
clinical teaching-learning in e-learning 
modality, in universities such as 
Northampton or Oxford, in the United 
Kingdom virtual reality systems and 
simulators are being applied, in a three-
dimensional and interactive environment 
(3D) allowing the students develop 
cognitive knowledge (Pottle, 2019). This 
fact does not escape the dental anatomy 
course, which is theoretical-practical in 
nature, whose competencies that must be 
acquired by students are the identification 
of the morphological and anatomical 
characteristics of permanent and milk teeth 
(Kato & Ohno, 2009). The reproduction of 
the morphology of the teeth is immersed 
within the practical component, this implies 
that dental students must develop cognitive 
knowledge, motor skills (manual dexterity) 
and, the artistic sense with the object of 
meet the demands of the dental profession 
(M. M. Bakr et al., 2017; Conte et al., 2020; 
Kellesarian, 2018). Complying with the 
course competencies in the e-learning 
modality is a challenge. Especially when it 
comes to dental carving since this involves 
the development of the student's manual 
dexterity (R. A. de Azevedo et al., 2018). 
For the development of this competence, 
traditionally 2D drawing practices and 3D 
wax carving have been used, using wax 
blocks (R. A. de Azevedo et al., 2018; Lone 
et al., 2018). At present, methods for the 
teaching-learning of psychomotor skills in 
dentistry are being incorporated, such as 3D 
images, digital atlases, animated computer 
graphics, three-dimensional models, real 
photos of human teeth, gamification, reality 
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virtual augmented and haptic (R. A. de 
Azevedo et al., 2018). In this sense, the 
objective of this research was to evaluate 
the teaching-learning of dental anatomy 




A cross-sectional investigation was carried 
out in a  
dental school in the dental anatomy course 
was virtualized, use was made of 
technological resources and teaching-
learning methodologies. Among the 
technological resources, the virtual 
classroom was used, which contained 
educational material such as 3D 
applications, videos, forums, 
questionnaires, and the delivery of 
interactive classes through the Blackboard 
Collaborate platform where the classes 
were recorded. The methodologies used for 
teaching-learning were active 
methodologies such as gamification, 
flipped class, project-based learning, and 
design thinking.  
To evaluate the teaching-learning of the 
students about the teaching of dental 
anatomy during the Covid-19 confinement, 
a questionnaire with four dimensions was 
elaborated, which were, the methodologies 
used in teaching-learning, evaluations, 
coexistence, and the classroom space 
virtual, each of the dimensions mentioned 
had 5 questions with a total of 20 questions. 
The validation was carried out by judges 
with the purpose of evaluating the content, 
the reliability followed the approach of the 
analysis of internal consistency of the items, 
through the calculation of Cronbach's alpha 
coefficients where the four dimensions are 
highly correlated (p < 0.01), and the 
reliability is very good (Conbrach's α = 
0.856). The questionnaire was created using 
Google Form, at the end of the classes the 
link was sent to the students through their 
email accounts in order for them to 
complete it anonymously. A total of 40 
students out of 48 enrolled in the course 
answered the questionnaire in a period of 
three days. Since the design requires all 
questions to be answered, all electronic 




The application of statistical techniques 
such as the analysis of frequency 
distribution tables, the non-parametric 
Mann-Whitney U test, the Exploratory 
Factor Analysis, and classical Cronbach's 
alpha was applied. 
The data processing was carried out through 
SPSS / Windows 25.0. 
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RESULTS 
 
A total of 48 students enrolled in the course, 
but only 34 agreed to be part of the study, 
representing 71% of the total population, 
29.4% were male and 70.6% were female. 
With the questions asked in the 
investigation, they were arranged in a series 
of categories (Quispe, 2013), in ordinal 
qualitative frequency tables they were 
contrasted by assigning two categories, one 
of them indicating the positive and negative 
modal (Blanco, s. f.); in which the majority 
of the participants had evaluated as 
positives greater than 73% (Table 1). Figure 
1 shows the general proportions of positive 
and negative responses to each question of 
the four dimensions of the questionnaire. 
The evaluation of the teaching-learning of 
dental anatomy e-learning during the 
Covid-19 pandemic varied among the 
participants, when performing the analysis 
of the four dimensions, the majority of 
positive responses were in the evaluation 
dimension, followed by the methodologies 
dimension of teaching, coexistence in the 
virtual classroom and virtual classroom. 
Besides, the frequencies of the responses 
were higher in the evaluations from good 
and very good, these frequencies being 
significant (Table 2, p-value <0.01). A 
statistically significant difference between 
men and women was found between 
positive and negative ratings (Table 3, p-
value <0.01). 
The e-learning dental anatomy evaluation 
form during the Covid-19 pandemic 
indicates adequate psychometric properties, 
in which its components are correlated 
given the scale used and these were very 
high (Spearman correlations p < 0.01).  
The reliability indicator of the questionnaire 
was analyzed with Cronbach's alpha, which 
showed very good reliability (López, s. f.) 
where the reliability for the entire 
questionnaire was very good (Conbrach's α 
= 0.856); for men and women, the reliability 
indicator is 0.814 and 0.844 respectively 
(Table 4). To collect the indirect measures 
that were related to the concepts of interest 
in teaching-learning, these variables being 
latent, it was analyzed with the 
methodology in which it relates the 
observed variables with the factor analysis, 
finding groups of homogeneous questions 
of variables from the total of questions, 
which found an adequate fit to the construct 
explained by a factor "Virtual classroom 
with relevant characteristics" that allows its 
application in this context of virtual 
education, their assessments of the 
analytical verification methodology were 
optimal (Kaiser-Meyer Index- Olkin KMO 
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= 0.500, Barllet Chi-quare test of sphericity 


















1 a 3 
Positive 
responses 
4 a 5 
Ítems 1 2 3 4 5 
Teaching Methoology        
For the learning of the course, the virtual classes 
were 
  3 9 22 3 (8.8%) 31 (91.2%) 
For the learning of the course, the seminar 
developed by you was 
  1 8 25 1 (2.9%) 33 (97.1%) 
For the learning of the course the works 
developed in class were 
  1 6 27 1 (2.9%) 33 (97.1%) 
For the learning of the course the KAHOOT 
application was 
3  4 12 15 7 (20.6%) 27 (79.4%) 
To learn the course, the Bone Box - Dental Lite 
application used in the course was 
 1 1 7 25 2 (5.9%) 32 (94.1%) 
Evaluations      
  
For learning the classes given by the teacher 
were 
  3 3 28 3 (8.8%) 31 (91.2%) 
Assessments reflected what was learned in class    8 26 0 (0.0%) 34 (100.0%) 
For your learning, the development of the forums 
were 
  3 9 22 3 (8.8%) 31 (91.2%) 
For his learning the elaboration of the scientific 
article seemed to them 
  1 8 25 1 (2.9%) 33 (97.1%) 
The teacher's way of evaluating seemed to them    6 28 0 (0.0%) 34 (100.0%) 
 
Coexistence in the virtual classroom 
 
     
  
The preparation of group work with his 
colleagues seemed to them 
  6 7 21 6 (17.6%) 28 (82.4%) 
The times established for the presentation of 
works seemed to them 
  2 6 26 2 (5.9%) 32 (94.1%) 
The interaction with the teacher in the virtual 
classroom was 
   5 29 0 (0.0%) 34 (100.0%) 
The interaction with their peers in the virtual 
classroom was 
  5 12 17 5 (14.7%) 29 (85.3%) 
The interaction with the teacher of the course 
through applications such as WhatsApp, 
Facebook, Twitter, etc., seemed to them 
  2 4 28 2 (5.9%) 32 (94.1%) 
Virtual classroom      
  
The interaction with his classmates through 
applications such as WhatsApp, Facebook, 
Twitter, etc., seemed to them 
 1 4 8 21 5 (14.7%) 29 (85.3%) 
The organization of the virtual classroom seemed 
to them 
  3 13 18 3 (8.8%) 31 (91.2%) 
His virtual classroom seemed attractive   3 11 20 3 (8.8%) 31 (91.2%) 
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The instructions in the virtual classroom were   1 6 27 1 (2.9%) 33 (97.1%) 
The management of the virtual classroom 
seemed to them 
5 2 2 4 21 9 (26.5%) 25 (73.5%) 
 
Figure 1 
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The instructions in the
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The management of the
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Response in % in the virtual classroom
Negative Positive
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Table 2 
Analysis of the four teaching-learning dimensions of e-learning dental anatomy during the 
Covid-19 pandemic. 
 
Scale Very bad bad Neither 
bad no 
good 





Factors  f    % f    % f    % f    % f    %   f    % 
Teaching 
Methodology 
3 (1.8%) 1 (0.6%) 10 
(5.9%) 
42 (24.7%) 114 (67.1%) 14 (8.2%) 156 (91.8%) 170 (100%) 




  15 
(8.8%) 
34 (20.0%) 121 (71.2%) 15 (8.8%) 155 (91.2%) 170 (100%) 
Virtual 
classroom 
5 (2.9%) 3 (1.8%) 13 
(7.6%) 
42 (24.7%) 107 (62.9%) 21 (12.4%) 149 (87.6%) 170 (100%) 
  * (p < 0.05)  
  ** (p < 0.05)  
 
Table 3 
Analysis of the four teaching-learning dimensions of e-learning dental anatomy during the 
Covid-19 pandemic. 
Scale 
 Very bad 
No use 
Nothing 









Factors  1 2 3 4 5   
Teaching Methodology 
Man   1 12 37 
 
 1 49 
Woman 3 1 9 30 77 
 
 13 107 
Evaluations 
Man    11 39 
 
 0 50 
Woman   7 23 90 
 
 7 113 
Coexistence in the virtual 
classroom 
Man   4 4 42 
 
 4 46 
Woman   11 30 79 
 
 11 109 
Virtual classroom 
Man 1  1 7 41 
 
 2 48 
Woman 4 3 12 35 66 
 
 19 101 
Statistical difference of man and woman U Mann-Whitney responses p - value = 0.000 ** 
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Table 4 
Factorial loads of the items 
           Virtual classroom with relevant characteristics  
D4- You found your virtual classroom attractive 0.849** 
D4- The instructions in the virtual classroom were 0.842** 
 
D4- The organization of the virtual classroom seemed 0.787** 
D1- For the learning of the course, the virtual classes were 0.682** 
D1- For the learning of the course, the seminar developed by you was 0.668** 
KMO statistics = 0.500; Chi square X2 = 443.434, p <0.001 
Reliability index: Cronbach's α = 0.856; α Men = 0.814 α Women = 0.844 
Descriptive Factors or dimensions: 
Teaching methodology (M = 4.55, DE = 0.46), Evaluations (M = 4.72, DE = 0.37), 
Coexistence in the virtual classroom (M = 4.62, SD = 0.41), Virtual classroom (M = 4.43, SD = 0.60), 
Spearman correlation between pairs of Factors p <0.01 ** 





The adaptation of e-learning education has 
been carried out in recent years, but it has 
become more important as a result of the 
Covid-19 pandemic. Educational 
institutions in the areas of health have not 
been the exception, many medical schools 
have substituted face-to-face education by 
telemedicine formats (Ahmed et al., 2020; 
Goh & Sandars, 2020), which cannot be 
extrapolated to dental education due to the 
high proportion of dental clinical education 
(Quinn et al., 2020). In this context, the 
objective of this research was to evaluate 
the e-learning dental anatomy during the 
Covid-19 pandemic. As a result, there is a 
constant concern regarding the acquisition 
of clinical competence in virtual 
environments. Given this fact, practical 
solutions have been found, such as clinical 
reasoning, case reports, and self-reflection 
activities (Iyer et al., 2020; Quinn et al., 
2020; D. T. Wu et al., 2020; K. Y. Wu et al., 
2020). During confinement, dental students 
received virtual classes, under the concept 
of being considered the "millennial 
generation", there are studies that show 
their familiarity with online learning (Miller 
& Metz, 2015), achieving that virtual 
environments have a good acceptance 
coinciding with the data reported by 
Inquimber (Inquimbert et al., 2019). Over 
time, new methods have been developed for 
teaching dental anatomy such as 3D images 
(Magne, 2015), online learning that 
includes educational videos, interactive 
systems, systems that monitor the ability of 
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students, among others, demonstrating its 
importance in motivating and teaching 
dental students (Zitzmann et al., 2020). In 
this sense, the objective of this research was 
to evaluate e-learning dental anatomy 
during the Covid-19 pandemic. Thus, 
Inquimber (Inquimbert et al., 2019) and 
Dhulipalla (Dhulipalla et al., 2015) 
highlight that the pedagogical support most 
requested by the students was video and 
more so when they are treated in 3D, 
demonstrating better visual understanding. 
Miller (Miller & Metz, 2015) and Kavadella 
(Kavadella et al., 2012) affirm that videos 
can improve students' ability to apply the 
knowledge acquired in the basic sciences to 
new clinical situations by promoting the 
integration between the basic sciences with 
the clinical disciplines, a trend that has been 
practiced for the last 15 years (Landes et al., 
2014; Rafai et al., 2016; Scheven, 2012). In 
the School of  Dental, the dental anatomy 
classes were e-learning, however, it 
remained with the commitment to reinforce 
the dental carving classes since it cannot be 
substituted (R. de A. de Azevedo et al., 
2015). An alternative that is presented 
Faced with this problem, haptic simulators 
such as MOOG SimodontVR Virtual 
Dental Trainer (Inc, s. f.) studies carried out 
on haptic simulators suggest that they can 
be used as a complement in clinical practice 
but not replace conventional practice 
(Murbay et al., 2020; Zafar et al., 2020). 
There is no clear evidence that haptic 
simulators improve the development of 
psychomotor skills in dentistry (M. Bakr et 
al., 2014). Hence the importance of wax 
carving of natural teeth for the development 
of psychomotor ability (R. A. de Azevedo 
et al., 2018). One of the methodologies used 
in the virtual classroom was the flipped 
classroom with the aim of increasing 
student participation and support learning, 
as corroborated by studies carried out by 38 
another of the points evaluated in the 
questionnaire was the interaction of the 
students with the teacher, the satisfaction of 
the students about this point is probably due 
to the use of the flipped classroom, these 
results were also reported by Wang (Wang 
& Liu, 2019) (Quoß et al., 2017). 
Gamification methods were used in the 
present study, they adapt the mechanics of 
games to educational environments to 
improve the teaching-learning process 
(Fuster-Guilló et al., 2019). The application 
used to apply gamification in the present 
study was Kahoot, which had a good 
calcification by the students of the Dental 
Anatomy course. When reviewing the 
literature about the learning experience 
based on the Kahoot Fuster (Fuster-Guilló 
et al., 2019), it reports that studies on the 
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improvement of student performance 
derived from the use of gamification and 
serious games in courses with different 
contexts are not conclusive. On the other 
hand, Castro (Castro et al., 2019; Ismail et 
al., 2019) reports that Kahoot favors 
competitiveness and motivates students to 





The students had more positive than 
negative responses, the dimension that 
obtained the highest percentage of positive 
responses was the evaluation dimension. In 
general, students evaluate the teaching-
learning evaluation of dental anatomy e-
learning during the Covid-19 pandemic as 




Ahmed, H., Allaf, M., & Elghazaly, H. 
(2020). COVID-19 and medical 
education. The Lancet Infectious 
Diseases, 20(7), 777-778. 
https://doi.org/10.1016/S1473-
3099(20)30226-7 
Aspiazú, M. B., Torres, R. V., Collar, T. R., 
& Aspiazú, O. B. (2013). Active 
methods application in the learning of 
clinical skills. Revista Habanera de 















Bakr, M. M., Thompson, C. M., & 
Massadiq, M. (2017). Anatomical 
sciences: A foundation for a solid 
learning experience in dental 
technology and dental prosthetics. 
Anatomical Sciences Education, 
10(4), 395-404. 
https://doi.org/10.1002/ase.1650 
Bakr, M., Massey, W., & Alexander, H. 
(2014). Students’ evaluation of a 
3DVR haptic device (Simodont®). 
Does early exposure to haptic 
feedback during preclinical dental 
education enhance the development 
of psychomotor skills? International 
Journal of Dental Clinics, 6(2), 1-7. 
Artículo científico 
Volumen 1, Número 3, julio – diciembre, 2020 
Recibido: 08-09-2020, Aceptado: 12-12-2020 
 
 
UNIVERSIDAD NACIONAL AUTÓNOMA DE TAYACAJA 




Blanco, C. (s. f.). Encuesta y estadistica. 
Métodos de investigación cuantitativa 
en Ciencias Sociales y comunicación. 
Brujas. Recuperado 3 de septiembre 






Castro, M.-J., López, M., Cao, M.-J., 
Fernández-Castro, M., García, S., 
Frutos, M., & Jiménez, J.-M. (2019). 
Impact of educational games on 
academic outcomes of students in the 




Conte, D. B., Zancanaro, M., Guollo, A., 
Schneider, L. R., Lund, R. G., & 
Rodrigues-Junior, S. A. (2020). 
Educational Interventions to Improve 
Dental Anatomy Carving Ability of 
Dental Students: A Systematic 
Review. Anatomical Sciences 
Education. 
https://doi.org/10.1002/ase.2004 
de Azevedo, R. A., Correa, M. B., Torriani, 
M. A., & Lund, R. G. (2018). 
Optimizing quality of dental carving 
by preclinical dental students through 
anatomy theory reinforcement. 
Anatomical Sciences Education, 
11(4), 377-384. 
https://doi.org/10.1002/ase.1752 
de Azevedo, R. de A., da Rosa, W. L. de O., 
da Silva, A. F., Correa, M. B., 
Torriani, M. A., & Lund, R. G. 
(2015). Comparative Effectiveness of 
Dental Anatomy Carving Pedagogy: 
A Systematic Review. Journal of 
Dental Education, 79(8), 914-921. 
Dhulipalla, R., Marella, Y., Katuri, K. K., 
Nagamani, P., Talada, K., & 
Kakarlapudi, A. (2015). Effect of 3D 
animation videos over 2D video 
projections in periodontal health 
education among dental students. 
Journal of International Society of 




D’souza, U. J. A., Kadir, F. B. M., 
Chodankar, N., Hayati, F., & Jeffree, 
M. S. B. (2020). Response to ‘learner 
perception regarding the lecture and 
the small group discussion as 
teaching/ learning methods in 
Artículo científico 
Volumen 1, Número 3, julio – diciembre, 2020 
Recibido: 08-09-2020, Aceptado: 12-12-2020 
 
 
UNIVERSIDAD NACIONAL AUTÓNOMA DE TAYACAJA 
                    DANIEL HERNÁNDEZ MORILLO 110 
physiology’. Bangladesh Journal of 




Fuster-Guilló, A., Pertegal-Felices, M. L., 
Jimeno-Morenilla, A., Azorín-López, 
J., Rico-Soliveres, M. L., & Restrepo-
Calle, F. (2019). Evaluating Impact 
on Motivation and Academic 
Performance of a Game-Based 
Learning Experience Using Kahoot. 
Frontiers in Psychology, 10, 2843. 
https://doi.org/10.3389/fpsyg.2019.0
2843 
Goh, P.-S., & Sandars, J. (2020). A vision 
of the use of technology in medical 
education after the COVID-19 




marzo 27). Right to Education—State 




IFRC. (2020). Key Messages and Actions 
for COVID-19 Prevention and 






Inc, M. (s. f.). Haptic Technology in the 
Moog Simodont Dental Trainer. 





Inquimbert, C., Tramini, P., Romieu, O., & 
Giraudeau, N. (2019). Pedagogical 
Evaluation of Digital Technology to 
Enhance Dental Student Learning. 
European Journal of Dentistry, 13(1), 
53-57. https://doi.org/10.1055/s-
0039-1688526 
Ismail, M. A.-A., Ahmad, A., Mohammad, 
J. A.-M., Fakri, N. M. R. M., Nor, M. 
Z. M., & Pa, M. N. M. (2019). Using 
Kahoot! as a formative assessment 
tool in medical education: A 
phenomenological study. BMC 
Medical Education, 19(1), 230. 
https://doi.org/10.1186/s12909-019-
1658-z 
Iyer, P., Aziz, K., & Ojcius, D. M. (2020). 
Impact of COVID-19 on dental 
education in the United States. 




Volumen 1, Número 3, julio – diciembre, 2020 
Recibido: 08-09-2020, Aceptado: 12-12-2020 
 
 
UNIVERSIDAD NACIONAL AUTÓNOMA DE TAYACAJA 
                    DANIEL HERNÁNDEZ MORILLO 111 
Kato, A., & Ohno, N. (2009). Construction 
of three-dimensional tooth model by 
micro-computed tomography and 
application for data sharing. Clinical 
Oral Investigations, 13(1), 43-46. 
https://doi.org/10.1007/s00784-008-
0198-4 
Kavadella, A., Tsiklakis, K., 
Vougiouklakis, G., & Lionarakis, A. 
(2012). Evaluation of a blended 
learning course for teaching oral 
radiology to undergraduate dental 
students. European Journal of Dental 
Education: Official Journal of the 
Association for Dental Education in 
Europe, 16(1), e88-95. 
https://doi.org/10.1111/j.1600-
0579.2011.00680.x 
Kellesarian, S. V. (2018). Flipping the 
Dental Anatomy Classroom. 
Dentistry Journal, 6(3). 
https://doi.org/10.3390/dj6030023 
Landes, C. A., Hoefer, S., Schuebel, F., 
Ballon, A., Teiler, A., Tran, A., 
Weber, R., Walcher, F., & Sader, R. 
(2014). Long-term prospective 
teaching effectivity of practical skills 
training and a first OSCE in cranio 
maxillofacial surgery for dental 
students. Journal of Cranio-Maxillo-
Facial Surgery: Official Publication 





Lone, M., McKenna, J. P., Cryan, J. F., 
Downer, E. J., & Toulouse, A. (2018). 
A Survey of tooth morphology 
teaching methods employed in the 
United Kingdom and Ireland. 
European Journal of Dental 
Education: Official Journal of the 
Association for Dental Education in 
Europe, 22(3), e438-e443. 
https://doi.org/10.1111/eje.12322 
López, W. (s. f.). Estadística práctica: 
Aplicación y análisis para la toma de 
decisiones en las empresas (Segunda). 
Edición Kindle. 
Magne, P. (2015). A new approach to the 
learning of dental morphology, 
function, and esthetics: The «2D-3D-
4D» concept. The International 
Journal of Esthetic Dentistry, 10(1), 
32-47. 
Miller, C. J., & Metz, M. J. (2015). Can 
Clinical Scenario Videos Improve 
Dental Students’ Perceptions of the 
Basic Sciences and Ability to Apply 
Content Knowledge? Journal of 
Dental Education, 79(12), 1452-1460. 
Murbay, S., Neelakantan, P., Chang, J. W. 
W., & Yeung, S. (2020). «Evaluation 
Artículo científico 
Volumen 1, Número 3, julio – diciembre, 2020 
Recibido: 08-09-2020, Aceptado: 12-12-2020 
 
 
UNIVERSIDAD NACIONAL AUTÓNOMA DE TAYACAJA 
                    DANIEL HERNÁNDEZ MORILLO 112 
of the introduction of a dental virtual 
simulator on the performance of 
undergraduate dental students in the 
pre-clinical operative dentistry 
course». European Journal of Dental 
Education: Official Journal of the 
Association for Dental Education in 
Europe, 24(1), 5-16. 
https://doi.org/10.1111/eje.12453 
OHCHR. (1999). OHCHR | International 




OHCHR. (2020). COVID-19 Guidance. 
https://www.ohchr.org/EN/NewsEve
nts/Pages/COVID19Guidance.aspx 
Pottle, J. (2019). Virtual reality and the 
transformation of medical education. 
Future Healthc J, 6(3), 181-185. 
https://doi.org/10.7861/fhj.2019-
0036 
Quinn, B., Field, J., Gorter, R., Akota, I., 
Manzanares, M.-C., Paganelli, C., 
Davies, J., Dixon, J., Gabor, G., 
Amaral Mendes, R., Hahn, P., Vital, 
S., O’Brien, J., Murphy, D., & 
Tubert-Jeannin, S. (2020). COVID-
19: The immediate response of 
european academic dental institutions 
and future implications for dental 
education. European Journal of 
Dental Education: Official Journal of 
the Association for Dental Education 
in Europe. 
https://doi.org/10.1111/eje.12542 
Quispe, A. (2013). El uso de la encuesta en 
las ciencias sociales. (1.a ed.). Dias 
Santos. 
Quoß, M., Rüttermann, S., & Gerhardt-
Szep, S. (2017). Cross-year peer-
assisted learning using the inverted 
(«flipped») classroom design: A pilot 
study in dentistry. Zeitschrift Fur 
Evidenz, Fortbildung Und Qualitat Im 
Gesundheitswesen, 126, 84-93. 
https://doi.org/10.1016/j.zefq.2017.0
7.007 
Rafai, N., Lemos, M., Kennes, L. N., 
Hawari, A., Gerhardt-Szép, S., & 
Classen-Linke, I. (2016). Anatomy 
meets dentistry! Linking anatomy and 
clinical practice in the preclinical 
dental curriculum. BMC Medical 
Education, 16(1), 305. 
https://doi.org/10.1186/s12909-016-
0825-8 
Scheven, B. a. A. (2012). Perceived 
relevance of oral biology by dental 
students. European Journal of Dental 
Education: Official Journal of the 
Association for Dental Education in 
Europe, 16(1), e64-72. 
Artículo científico 
Volumen 1, Número 3, julio – diciembre, 2020 
Recibido: 08-09-2020, Aceptado: 12-12-2020 
 
 
UNIVERSIDAD NACIONAL AUTÓNOMA DE TAYACAJA 
                    DANIEL HERNÁNDEZ MORILLO 113 
https://doi.org/10.1111/j.1600-
0579.2011.00677.x 
UNESCO. (2020). COVID-19 y educación 
superior: De los efectos inmediatos al 
día después. Análisis de impactos, 





Wang, R., & Liu, C. (2019). The relation of 
dental students’ learning styles to 
their satisfaction with traditional and 
inverted classroom models. BMC 
Medical Education, 19(1), 315. 
https://doi.org/10.1186/s12909-019-
1749-x 
Wu, D. T., Wu, K. Y., Nguyen, T. T., & 
Tran, S. D. (2020). The impact of 
COVID‐19 on dental education in 
North America—Where do we go 
next? European Journal of Dental 
Education. 
https://doi.org/10.1111/eje.12561 
Wu, K. Y., Wu, D. T., Nguyen, T. T., & 
Tran, S. D. (2020). COVID-19’s 
impact on private practice and 
academic dentistry in North America. 
Oral Diseases. 
https://doi.org/10.1111/odi.13444 
Zafar, S., Lai, Y., Sexton, C., & Siddiqi, A. 
(2020). Virtual Reality as a novel 
educational tool in pre-clinical 
paediatric dentistry training: 
Students’ perceptions. International 
Journal of Paediatric Dentistry. 
https://doi.org/10.1111/ipd.12648 
Zitzmann, N. U., Matthisson, L., Ohla, H., 
& Joda, T. (2020). Digital 
Undergraduate Education in 
Dentistry: A Systematic Review. 
International Journal of 








Dra. Marisel Roxana Valenzuela Ramos 
mvalenzuelar@unp.edu.pe 
 
 
 
